Partial sequence of a chloroform-methanol soluble polypeptide from Neurospora mitochondrial membranes by Machleidt, W. et al.
GENETICS AND BIOGENESIS 
OF CHLOROPLASTS AND 
MITOCHONDRIA 
Interdisciplinary Conference on The Genetics 
and Biogenesis of Chloroplasts and Mitochondria, 
Munich, Germany, August 2-7, 1976, 
held under the auspices of the 












P r e f a c e ν 
ROLE OF CHLOROPLAST AND NUCLEAR GENES IN PRODUCTION OF CHLOROPLAST PROTEINS 
Role o f c h l o r o p l a s t and n u c l e a r DNA genes d u r i n g e v o l u t i o n o f f r a c t i o n 
I p r o t e i n 
K. Chen, S. J o h a l and S.G. Wildman 3 
P o l y p e p t i d e c h a i n s o f t h e l a r g e and s m a l l s u b u n i t s o f f r a c t i o n I p r o t e i n 
J.C. Gray, S.D. Kung and S.G. Wildman 13 
S t u d i e s on t h e p r i m a r y s t r u c t u r e o f t h e s m a l l s u b u n i t o f r i b u l o s e - 1 , 5 ~ 
d i p h o s p h a t e c a r b o x y l a s e 
C. P o u l s e n , S. S t r t f b a e k and B.G. H a s l e t t 17 
Ontogeny, i n s e r t i o n , and a c t i v a t i o n o f two t h y l a k o i d p e p t i d e s r e q u i r e d f o r 
p h o t o s y s t e m I I a c t i v i t y i n t h e n u c l e a r t e m p e r a t u r e s e n s i t i v e T4 m u t a n t 
o f Chlamydomonas reinhardi 
F. K r e t z e r , I . Ohad and P. Bennoun 25 
Methods f o r t h e d e t e c t i o n and c h a r a c t e r i z a t i o n o f p h o t o s y n t h e t i c m u t a n t s i n 
Chlamydomonas reinhardi 
P. Bennoun and N.H. Chua 33 
B i o c h e m i c a l s t u d i e s on a p l a s t i d r i b o s o m e - d e f i c i e n t m u t a n t o f Hordeum vulgare 
Τ. Börner, Β. Schumann and R. Hagemann Μ 
S i t e s o f s y n t h e s i s o f c h l o r o p l a s t membrane p r o t e i n s i n Vioia faba 
W. H a c h t e l kS 
S y n t h e s i s o f c h l o r o p h y l 1 - f r e e t h y l a k o i d s i n Chlorella a f t e r c l i n d a m y c i n -
t r e a t m e n t and i n a t e m p e r a t u r e s e n s i t i v e m u t a n t o f Chlorella 
G. G a l l i n g 53 
Genes a f f e c t i n g e r y t h r o m y c i n r e s i s t a n c e and s e n s i t i v i t y o f Chlamydomonas 
reinhardi c h l o r o p l a s t r i b o s o m e s 
L. B o g o r a d , J.N. D a v i d s o n and M.R. Hanson 61 
G e n e t i c c o n t r o l o f c h l o r o p l a s t r i b o s o m e b i o g e n e s i s i n Chlamydomonas 
N.W. G i l l h a m , J.E. B o y n t o n , E.H. H a r r i s , S.B. Fox and P.L. B o l e n 69 
CONTROL OF FORMATION AND ASSEMBLY OF CHLOROPLAST CONSTITUENTS 
C e l l u l a r o r i g i n s o f p l a s t i d membrane p o l y p e p t i d e s i n Euglena 
S. Bingham and J.A. S c h i f f 79 
S y n t h e s i s o f t h e m a j o r t h y l a k o i d p o l y p e p t i d e s d u r i n g g r e e n i n g o f 
Chlamydomonas r e i n h a r d t i i Y-1 
J.K. Hoober 87 
R e l a t i o n s h i p between c h l o r o p l a s t i c m e t a b o l i s m and c y t o p l a s m i c t r a n s l a t i o n 
G. L e d o i g t and M. L e f o r t - T r a n 95 
T e m p e r a t u r e - s e n s i t i v i t y o f c h l o r o p l a s t r i b o s o m e f o r m a t i o n i n h i g h e r p l a n t s 
J. F e i e r a b e n d 99 
T e m p e r a t u r e c o n t r o l o f c h l o r o p l a s t d e v e l o p m e n t 
R.M. S m i l l i e 103 
C h l o r o p h y l l s y n t h e s i s and t h e d e v e l o p m e n t o f p h o t o s y n t h e t i c a c t i v i t y 
W.T. G r i f f i t h s , N.L. Morgan and R.E. M a p l e s t o n 111 
viii 
G e n e t i c r e g u l a t i o n o f c h l o r o p h y l l s y n t h e s i s a n a l y z e d w i t h d o u b l e m u t a n t s i n 
bar 1ey 
A. Kahn, Ν. Ανiνi-Β 1 e i s e r and D. von W e t t s t e i n 119 
MITOCHONDRIAL ATPase COMPLEX 
M u t a t i o n i n Saccharomyces cerevisiae m i t o c h o n d r i a l F^  l e a d i n g t o a u r o v e r t i n 
r e s i s t a n c e 
E. A g s t e r i b b e , M. D o u g l a s , E. Ebner, T.Y. Koh and G. S c h a t z 135 
M i t o c h o n d r i a 11 γ encoded oligomyciη-resistant m u t a n t s o f S. cerevisiae: 
S t r u c t u r a l i n t e g r a t i o n o f ATPase and p h e n o t y p e 
M. Somlo and J. Cosson 1^ 3 
I n v e s t i g a t i o n o f t h e o l i g o m y c i n b i n d i n g p r o t e i n i n y e a s t m i t o c h o n d r i a l ATPase 
R.S. C r i d d l e , C. A r u l a n a n d a n , T. Edwards, R. J o h n s t o n , S. S c h a r f and 
R. Enns 151 
P o l y p e p t i d e s encoded by m i t o c h o n d r i a l genes i n ascomycetes 
H. Küntzel, Μ.A. M a r a h i e l , D.E. L e i s t e r and P. N e l s o n 159 
C y t o p l a s m i c s y n t h e s i s o f t h e d i c y c l o h e x y l c a r b o d i i m i d e - b i n d i n g p r o t e i n i n 
Neurospora crassa 
W. S e b a l d , Th. G r a f and G. W i l d 167 
B i o c h e m i c a l g e n e t i c s o f o x i d a t i v e p h o s p h o r y l a t i o n an a p p r o a c h t o t h e r e a c t i o n 
mechan i sm 
D.E. G r i f f i t h s 175 
MITOCHONDRIAL RESPIRATORY COMPLEXES 
A n a l y s i s o f t h e p o l y p e p t i d e c h a i n s o f c y t o c h r o m e o x i d a s e f r o m b e e f h e a r t 
mi t o c h o n d r i a 
C. Buse and G. S t e f f e n s 189 
P a r t i a l sequence o f a c h l o r o f o r m - m e t h a n o l s o l u b l e p o l y p e p t i d e f r o m Neurospora 
m i t o c h o n d r i a l membranes 
W. M a c h l e i d t , R. M i c h e l , W. N e u p e r t and E. Wächter 195 
I d e n t i f i c a t i o n o f an assembly i n t e r m e d i a t e o f c y t o c h r o m e o x i d a s e i n 
Neurospora crassa 
S. Werner and M. N e u n e r - W i l d 199 
The a s s e m b l y o f c y t o c h r o m e c o x i d a s e f r o m SaccJiaromyces cerevisiae 
R.O. Po y t o n and E. McKemmie 207 
S t r u c t u r e and b i o s y n t h e s i s o f c y t o c h r o m e c o x i d a s e 
F. C a b r a l , J. S a l t z g a b e r , W. B i r c h m e i e r , D. D e t e r s , T. F r e y , C. K o h l e r 
and G. S c h a t z 215 
C o o r d i n a t i o n o f m i t o c h o n d r i a l and c y t o p l a s m i c p r o t e i n s y n t h e s i s i n 
Neurospora crassa 
W. N e u p e r t and A. v. Rücker 231 
The use o f d o u b l e m u t a n t s t r a i n s c o n t a i n i n g b o t h h e a t - and c o l d - s e n s i t i v e 
m u t a t i o n s i n s t u d i e s o f m i t o c h o n d r i a l b i o g e n e s i s 
T. Mason, P. B o e r n e r and C. Β i r o n 239 
C o l d s e n s i t i v i t y o f m i t o c h o n d r i a l b i o g e n e s i s i n a n u c l e a r m u t a n t o f 
Neurospora crassa 
R. K i e n t s c h and S. Werner 2^7 
I s o l a t i o n and c h a r a c t e r i z a t i o n o f a c y t o c h r o m e o x i d a s e d e f i c i e n t m u t a n t o f 
Neurospora crassa 
K. Bruckmooser and S. Werner 253 
ix 
S u b u n i t s t r u c t u r e and a r r a n g e m e n t o f m i t o c h o n d r i a l c y t o c h r o m e b 
H. Weiss and B. Z i g a n k e 259 
The be.-complex f r o m b e e f h e a r t p r e p a r e d by a d s o r p t i o n c h r o m a t o g r a p h y i n 
T r i t o n X-100 
G. von Jagow, W.D. E n g e l , P. R i c c i o and H. Schägger 267 
Complex I I I o f y e a s t : S u b u n i t c o m p o s i t i o n and b i o s y n t h e s i s 
M.B. Kata n and G.S.P. G r o o t 273 
P u r i f i c a t i o n and b i o g e n e s i s o f c y t o c h r o m e b i n b a k e r s ' y e a s t 
L.-F. L i n and D.S. B e a t t i e 281 
B i o s y n t h e s i s o f c y t o c h r o m e ο i n t h e honey bee, Apis me Hi fera 
M. Osanai and H. Rembold 289 
CHLOROPLAST DNA: GENES AND MOLECULES 
The c i r c u l a r d i p l o i d model o f c h l o r o p l a s t DNA i n Chlamydomonas 
R. Sager 295 
On t h e s e a r c h f o r a m o l e c u l a r mechanism o f c y t o p l a s m i c i n h e r i t a n c e : P a s t 
c o n t r o v e r s y , p r e s e n t p r o g r e s s and f u t u r e o u t l o o k 
K.S. Chiang 305 
T r a n s m i s s i o n , s e g r e g a t i o n and r e c o m b i n a t i o n o f c h l o r o p l a s t genes i n 
Chlamydomonas 
J.E. B o y n t o n , N.W. G i l l h a m , E.H. H a r r i s , C.L. T i n g l e , K. Van W i n k l e -
S w i f t and G.M.W. Adams 313 
A u n i p a r e n t a l m u t a n t o f Chlamydomonas reinhardtii w i t h a v a r i a n t t h y l a k o i d 
membrane p o l y p e p t i d e 
N.-H. Chua 323 
P l a s t i d d i s t r i b u t i o n and p l a s t i d c o m p e t i t i o n i n h i g h e r p l a n t s and t h e 
i n d u c t i o n o f p l a s t o m m u t a t i o n s by ηitroso-urea-compounds 
R. Hagemann 331 
S t r u c t u r a l and f u n c t i o n a l a n a l y s i s o f Euglena g r a c i l i s c h l o r o p l a s t DNA 
Ε. S t u t z , E.J. Crouse, L. G r a f , B. J e n n i and H. Kopecka 339 
R e s t r i c t i o n e n d o n u c l e a s e map o f c h l o r o p l a s t DNA f r o m Euglena g r a c i l i s 
P.W. Gray and R.B. H a l l i c k 3**7 
The l o c a t i o n o f rRNA genes on t h e r e s t r i c t i o n e n d o n u c l e a s e map o f t h e 
Spinacia oleracea c h l o r o p l a s t DNA 
R.G. Herrmann, H.-J. B o h n e r t , A. D r i e s e l and G. Hobom 351 
A n a l y s i s o f t h e c o d i n g c a p a c i t y o f EcoRI r e s t r i c t i o n f r a g m e n t s o f s p i n a c h 
c h l o r o p l a s t DNA 
P.R. W h i t f e l d , Β.A. A t c h i s o n , W. B o t t o m l e y and C.J. Lea v e r 361 
P h y s i c a l and t r a n s c r i p t i o n a l mapping o f Zea mays c h l o r o p l a s t DNA 
J.R. Bedbrook and L. Bogorad 369 
S t u d i e s w i t h c h l o r o p l a s t DNA-plasmid h y b r i d s f r o m Chlamydomonas reinhardi 
J.-D. R o c h a i x 375 
R e p l i c a t i o n o f c i r c u l a r c h l o r o p l a s t DNA 
K.K. T e w a r i , R.D. K o l o d n e r and W. D o b k i n 379 
S t u d i e s o f t h e g r o w t h and r e p l i c a t i o n o f s p i n a c h c h l o r o p l a s t s and o f t h e 
l o c a t i o n and s e g r e g a t i o n o f t h e i r DNA 
J.V. Possingham and R.J. Rose 387 
χ 
MITOCHONDRIAL DNA: GENES AND MOLECULES 
Mechanisms and r u l e s f o r t r a n s m i s s i o n , r e c o m b i n a t i o n and s e g r e g a t i o n o f 
m i t o c h o n d r i a l genes i n Saccharomyces cerevisiae 
Β. Dujon and P.P. S l o n i m s k i 393 
C o n f i r m a t i o n s and e x c e p t i o n s t o t h e phage a n a l o g y model: I n p u t b i a s , bud 
p o s i t i o n e f f e c t s , z y g o t e h e t e r o g e n e i t y , and u n i p a r e n t a l i n h e r i t a n c e 
P.S. P e r l m a n , C.W. B i r k y , J r . , C.A. Demko and R.L. S t r a u s b e r g 405 
On h o m o z y g o t i z a t i o n o f m i t o c h o n d r i a l m u t a t i o n s i n Saccharomyces cerevisiae 
A. P u t r a m e n t , R. P o l a k o w s k a , H. Baranowska and A. E j c h a r t 415 
G e n e t i c d e t e r m i n a t i o n o f m i t o c h o n d r i a l c y t o c h r o m e b 
A. T z a g o l o f f , F. Foury and A. A k a i 419 
The i s o l a t i o n and s i m u l t a n e o u s p h y s i c a l mapping o f m i t o c h o n d r i a l m u t a t i o n s 
a f f e c t i n g r e s p i r a t o r y complexes 
J. R y t k a , K.J. E n g l i s h , R.M. H a l l , A.W. L i n n a n e and H.B. L u k i n s 427 
G e n e t i c a n a l y s i s o f m i t o c h o n d r i a l p o l y m o r p h i c p r o t e i n s i n y e a s t 
M.G. D o u g l a s , R.L. S t r a u s b e r g , P.S. Perlman and R.A. Butow 435 
R e g u l a t i o n o f c y t o c h r o m e o x i d a s e f o r m a t i o n by m u t a t i o n s i n a m i t o c h o n d r i a l 
gene f o r c y t o c h r o m e b 
P. P a j o t , M.L. W a m b i e r - K l u p p e l , Z. K o t y l a k and P.P. S l o n i m s k i 443 
M i t o c h o n d r i a l genes d e t e r m i n i n g c y t o c h r o m e b (complex I I I ) and c y t o c h r o m e 
o x i d a s e f u n c t i o n 
G.S. Cobon, D.J. G r o o t O b b i n k , R.M. H a l l , R. M a x w e l l , M. Murphy, 
J. Rytka and A.W. L i n n a n e 453 
A n t i m y c i n - and f u n i c u l o s i n - r e s i s t a n t m u t a n t s i n Saccharomyces cerevisiae: 
New m a r k e r s on t h e m i t o c h o n d r i a l DNA 
Β. Lang, G. B u r g e r , W. Bandlow, F. K a u d e w i t z and R.J. Schweyen 461 
Two m i t o c h o n d r i a l a n t i m y c i n A r e s i s t a n c e l o c i i n Saccharomyces cerevisiae 
E. P r a t j e and G. M i c h a e l i s 467 
M i t o c h o n d r i a l i n h e r i t a n c e o f m u c i d i n r e s i s t a n c e i n y e a s t 
J. ^ u b f k 473 
B e h a v i o u r o f Saccharomyces cerevisiae m u t a n t r e s i s t a n t t o Janus Green 
A. Kruszewska and B. S z c z e s n i a k 479 
M i t o c h o n d r i a l m u t a t i o n s c o n f e r r i n g h e a t o r c o l d s e n s i t i v i t y i n Saccharomyces 
cerevisiae 
W.E. L a n c a s h i r e 4 8 l 
H i g h s p o n t a n e o u s p e t i t e f r e q u e n c y s t r a i n s o f Saccharomyces cerevisiae 
g e n e r a t e d i n c o m p l e m e n t a t i o n t e s t s 
G.D. C l a r k - W a l k e r , K.M. O a k l e y , CR. M c A r t h u r and G.L.G. M i k l o s 491 
E x t r a c h r o m o s o m a l i n h e r i t a n c e i n a p e t i t e - n e g a t i v e y e a s t -
Schizosaccharomyces pombe 
K. W o l f , G. S e i t z , G. Lückemann, Β. Lang, G. B u r g e r , W. Bandlow 
and F. K a u d e w i t z 497 
The m i t o c h o n d r i a l genome o f y e a s t : O r g a n i z a t i o n and r e c o m b i n a t i o n 
G. B e r n a r d i 503 
The v a r i a b i l i t y o f t h e m i t o c h o n d r i a l genome o f Saccharomyces s t r a i n s 
J.P.M. San d e r s , C. H e y t i n g and P. B o r s t 511 
R e s t r i c t i o n e n d o n u c l e a s e mapping and a n a l y s i s o f g r a n d e and m u t a n t y e a s t 
m i t o c h o n d r i a l DNA 
R. M o r i m o t o , A. L e w i n , S. M e r t e n and M. R a b i n o w i t z 519 
The c o n t r o l o f m i t o c h o n d r i a l DNA s y n t h e s i s i n y e a s t p e t i t e m u t a n t s 
P. B o r s t , C. H e y t i n g and J.P.M. Sanders 525 
xi 
A segment o f m i t o c h o n d r i a l DNA c a r r y i n g o l i g o m y c i n r e s i s t a n c e 
K. Wakabayashi 535 
Gene i d e n t i f i c a t i o n by c o u p l e d t r a n s c r i p t i o n - t r a n s l a t i o n o f y e a s t 
m i t o c h o n d r i a l DNA 
Α.F.Μ. Moorman and L.A. G r i v e l l 539 
M i t o c h o n d r i a l m u t a t i o n s t h a t a f f e c t m i t o c h o n d r i a l t r a n s f e r r i b o n u c l e i c a c i d 
i n Saccharomyces cerevisiae 
G. Faye, M. B o l o t i n - F u k u h a r a and H. Fukuhara 5^7 
S t r u c t u r e and g e n e t i c s o f t h e 2pm c i r c u l a r DNA i n y e a s t 
M. G u e r i n e a u , C. Grandchamp and P.P. S l o n i m s k i 557 
E l e c t r o n m i c r o s c o p i c a l a n a l y s i s o f n a t i v e and c l o n e d 2-μηι DNA f r o m 
Saccharomyces cerevisiae 
C P . H o l l e n b e r g and H.-D. Royer 565 
The s t u d y o f t h e g e n e t i c f u n c t i o n o f Paramecium m i t o c h o n d r i a l DNA u s i n g 
s p e c i e s h y b r i d s 
A. T a i t , J.K.C. Knowles, J.C Hardy and H. L i p p s 569 
O r g a n i z a t i o n and e x p r e s s i o n o f t h e m i t o c h o n d r i a l genome i n HeLa c e l l s 
G. A t t a r d i , Μ. A l b r i n g , F. A m a l r i c , R. G e l f a n d , J. G r i f f i t h , D. Lynch 
C M e r k e l , W. Murphy and D. O j a l a 573 
F u n c t i o n a l o r g a n i z a t i o n and e v o l u t i o n o f a n i m a l m i t o c h o n d r i a l DNA 
W.B. U p h o l t and I.Β. Dawid 587 
P h y s i c a l map and r e p l i c a t i o n o f r a t m i t o c h o n d r i a l DNA 
Κ. K o i k e , Μ. K o b a y a s h i , S. Tanaka and H. Mizusawa 593 
Measurement o f t h e r e l a t i v e r a t e o f m i t o c h o n d r i a l DNA s y n t h e s i s u n d e r 
e x p e r i m e n t a l l y v a r i e d c o n d i t i o n s 
D. Bogenhagen and D.A. C l a y t o n 597 
Use o f a n t i b i o t i c i n h i b i t o r s i n s t u d i e s o f r e p l i c a t i o n and r e p a i r o f a n i m a l 
m i t o c h o n d r i a l d e o x y r i b o n u c l e i c a c i d 
G. G. Gause, J r . , V.S. M i k h a i l o v , S . I . Tomarev and R.D. Z i n o v i e v a 605 
Hormonal c o n t r o l o f m i t o c h o n d r i a l DNA r e p l i c a t i o n i n m a t u r i n g o o c y t e s 
M. B a r a t , C D u f r e s n e , H. P i n o n , M. T o u r t e and J.-C Mounolou 613 
TRANSCRIPTION AND TRANSLATION APPARATUS OF CHLOROPLASTS 
I n v i t r o t r a n s c r i p t i o n and t r a n s l a t i o n o f c h l o r o p l a s t DNA o f C. reinhardi 
S.J. S u r z y c k i , J.A. S u r z y c k i and R. L u t z 621 
L o c a l i z a t i o n o f t h e gene c o d i n g f o r t h e l a r g e s u b u n i t o f r i b u l o s e 
b i s p h o s p h a t e c a r b o x y l a s e on t h e c h l o r o p l a s t genome o f Chlamydomonas 
reinhardi 
S. H o w e l l , P. Heizmann and S. G e l v i n 625 
C h a r a c t e r i z a t i o n o f t h e RNA compounds s y n t h e s i z e d by i s o l a t e d c h l o r o p l a s t s 
H. J. B o h n e r t , A.J, D r i e s e l and R.G. Herrmann 629 
32 
I n c o r p o r a t i o n o f P - o r t h o p h o s p h a t e i n t o n u c l e o s i d e 5 1 - t r i p h o s p h a t e s and 
RNA by i s o l a t e d pea c h l o r o p l a s t s 
J. B e n n e t t and Y. M i l e w s k a 637 
P h y l o g e n e t i c o r i g i n o f c h l o r o p l a s t 16S r i b o s o m a l RNA 
D.E. Buetow, M.S. K i s s i l and L. Z a b l e n 641 
A sequence a n a l y s i s o f l o w - m o l e c u l a r - w e i g h t rRNA f r o m c h l o r o p l a s t s o f 
f l o w e r i n g p l a n t s 
T.A. Dyer and CM. Bowman 645 
C h l o r o p l a s t r i b o s o m a l p r o t e i n s o f Euglena, g r a c i l i s . Immunol og ί ca 1 s t u d i e s 
G. F r e y s s i n e t , F. M o r l e and V. Ni g o n 653 
xii 
A c h l o r o p l a s t membrane f r a c t i o n e n r i c h e d i n c h l o r o p l a s t r i b o s o m e s 
M.M. M a r g u l i e s and J. W e i s t r o p 
The tRNAs and a m i n o a c y l - t R N A s y n t h e t a s e s o f Euglena c h l o r o p l a s t s 
W.E. B a r n e t t , S.D. S c h w a r t z b a c h and L . I . Hecker 
tRNAs and a m i n o a c y l - t R N A s y n t h e t a s e s i n p l a n t o r g a n e l l e s 
J.H. W e i l , G. B u r k a r d , P. G u i l l e m a u t , G. J e a n n i n , R. M a r t i n 
and A. S t e i n m e t z 
TRANSCRIPTION AND TRANSLATION APPARATUS OF MITOCHONDRIA 
C h a r a c t e r i z a t i o n and t r a n s l a t i o n o f y e a s t m i t o c h o n d r i a l RNA 
F. H e n d l e r , Α. H a l b r e i c h , S. J a k o v c i c , J. P a t z e r , S. M e r t e n and 
Μ. R a b i n o w i t z 
The m i t o c h o n d r i a l RNAs o f Neurospora crassa: T h e i r f u n c t i o n i n t r a n s l a t i o n 
and t h e i r r e l a t i o n t o t h e m i t o c h o n d r i a l genome 
A.M. K r o o n , P. T e r p s t r a , M. H o l t r o p , Η. de V r i e s , C. van den B o g e r t , 
J. de Jonge and E. A g s t e r i b b e 
Dual o r i g i n o f mRNA a s s o c i a t e d p r o t e i n s i n E h r l i c h a s c i t e s m i t o c h o n d r i a 
N.G. A v a d h a n i , V.A. A r o s k a r , F.S. L e w i s , G.J. Hansel and M.P. W o l f 
M i t o c h o n d r i a l t r a n s c r i p t i o n i n r a t l i v e r . S t u d i e s on t h e s y n t h e s i s o f 
p o l y ( A ) - c o n t a i n i n g RNA 
C. Saccone, P. C a n t a t o r e , G. Pepe, R. G a l l e r a n i , C. De G i o r g i 
and C. De B e n e d e t t o 
P r o p e r t i e s and p u r i f i c a t i o n o f p o l y ( A ) p o l y m e r a s e f r o m r a t l i v e r m i t o c h o n d r 
R. G a l l e r a n i , C. De B e n e d e t t o , C. De G i o r g i and C. Saccone 
The poky m u t a n t o f Neurospora crassa 
A.M. Lambowitz 
The p r o t e i n s o f Neurospora crassa m i t o c h o n d r i a l and c y t o p l a s m i c r i b o s o m e s 
H. de V r i e s and C. van den B o g e r t 
S i g n i f i c a n c e o f 80-S r i b o s o m e s a s s o c i a t e d w i t h Neurospora crassa m i t o c h o n d r 
R. M i c h e l , G. H a l l e r m a y e r , Μ.A. Harmey, F. M i l l e r and W. N e u p e r t 
C o m p a r a t i v e s t u d i e s o f r i b o s o m e s f r o m m i t o c h o n d r i a , c h l o r o p l a s t s and 
c y t o p l a s m . M o r p h o l o g y and e l e c t r o p h o r e t i c b e h a v i o r 
8 .J. S t e v e n s , J . - J . Curgy, G. L e d o i g t and J. Andre 
P r o t e i n c o m p o s i t i o n o f t h e b o v i n e m i t o c h o n d r i a l r i b o s o m e 
T.W. O ' B r i e n , D.E. Matthews and N.D. Denslow 
T r a n s f e r RNAs o f y e a s t m i t o c h o n d r i a 
N.C. M a r t i n and M. R a b i n o w i t z 
I s o a c c e p t o r tRNA s p e c i e s i n y e a s t m i t o c h o n d r i a . M e t h i o n i n e and f o r m y l -
m e t h i o n i n e s p e c i f i c tRNAs coded by m i t o c h o n d r i a l DNA 
R. M a r t i n , J.M. S c h n e l l e r , A.J.C. S t a h l and G. D i r h e i m e r 
I s o a c c e p t i n g tRNA i n m i t o c h o n d r i a f r o m Saccharomyces cerevisiae: 
M i t o c h o n d r i a T T y coded and c y t o p l a s m i c s p e c i e s 
G. B a l d a c c i , C. F a l c o n e , L. F r o n t a l i , G. Macino and C. P a l l e s c h i 
I m p o r t e d tRNA: I t s s y n t h e t a s e as a p r o b a b l y t r a n s p o r t p r o t e i n 
Y. Suyama and J. Hamada 
C h a r a c t e r i z a t i o n o f rRNA and tRNA f r o m m i t o c h o n d r i a o f Locusta migratoria 
H. Feldmann and W. K l e i n o w 
I m m u n o l o g i c a l s t u d y o f y e a s t m i t o c h o n d r i a l p h e n y l a 1 any 1-tRNA s y n t h e t a s e 
J.M. S c h n e l l e r , C. S c h n e l l e r and A.J.C. S t a h l 
M i t o c h o n d r i a l p r o t e i n s y n t h e s i s i n h i g h e r p l a n t s 
C.J. L e a v e r 
GENERAL ASPECTS OF MITOCHONDRIAL BIOGENESIS 
M i t o c h o n d r i a l p h o s p h o l i p i d s y n t h e s i s and t h e p h o s p h o l i p i d exchange p r o t e i n s 
K.W.A. W i r t z , R.H. Lumb, H.H. Kamp, G.M. Helmkamp, Η. van den Bosch 
and L.L.M. van Deenen 785 
I n c o r p o r a t i o n o f m i t o c h o n d r i a l membrane p r o t e i n s i n t o l i p o s o m e s 
G.D. E y t a n 793 
The r o l e o f m i t o c h o n d r i a - b o u n d 80S r i b o s o m e s i n m i t o c h o n d r i a l b i o g e n e s i s 
W.F. B e n n e t t , A. G u t i e r r e z - H a r t m a n n and R.A. Butow 801 
S t u d i e s on t h e s y n t h e s i s o f m i t o c h o n d r i a l p r o t e i n s i n t h e c y t o p l a s m and on 
t h e i r t r a n s p o r t i n t o t h e m i t o c h o n d r i o n 
G. H a l l e r m a y e r and W. N e u p e r t 807 
I n v i t r o s y n t h e s i s and t r a n s p o r t i n t o m i t o c h o n d r i a o f c y t o p l a s m i c a 1 1 y 
t r a n s l a t e d p r o t e i n s 
M.A. Harmey, G. H a l l e r m a y e r and W. N e u p e r t 813 
S p e c i f i c l a b e l l i n g o f m i t o c h o n d r i a 11y s y n t h e s i z e d p r o t e i n s i n y e a s t c e l l s 
i n t h e absence o f a n t i b i o t i c s 
W. Bandlow 819 
I n t e g r a t i o n and d i s i n t e g r a t i o n o f p r o t e i n s s y n t h e s i z e d i n m i t o c h o n d r i a 
H. -D. Hofmann, E. Hundt and B. Kadenbach 827 
S y n t h e s i s o f m i t o c h o n d r i a l DNA, - p r o t e i n s and - p h o s p h o l i p i d s i n t h e young 
sea u r c h i n embryo Sphaerechinus granularis 
H. B r e s c h 831 
I n h i b i t i o n o f c y t o p l a s m i c p r o t e i n s y n t h e s i s by m i t o c h o n d r i a l s o l u b l e f a c t o r s 
i n r a t l i v e r and W alker c a r c i n o s a r c o m a 
N. Gonzälez-Cadavid, B. D o r t a and A. Carmona 835 
Mammalian embryos: A model f o r s t u d y i n g t h e dependence o f g r o w t h and 
d i f f e r e n t i a t i o n p r o c e s s e s on m i t o c h o n d r i a l b i o g e n e s i s and f u n c t i o n 
R. Bass 843 
Unmasking o f m i t o c h o n d r i a l p r e c u r s o r s s t o r e d i n t h e y o l k p l a t e l e t s o f 
Artemia salina dormant g a s t r u l a e 
CG. V a l l e j o and R. Marco 847 
S c r e e n i n g t e s t s f o r s u p p r e s s o r s o f r e s p i r a t o r y d e f i c i e n t m u t a n t s i n 
Schizosaccharomyces pombe and model f o r a m i t o c h o n d r i a l p a r t i a l 
s u p p r e s s i o n o f n u c l e a r p l e i o t r o p i c s t r a i n 
A. G o f f e a u , F. L a b a i l l e , 0. Mohar and A.-M. C o l s o n 851 
R e s p i r a t i o n d e f i c i e n t m u t a n t s w i t h i n t a c t m i t o c h o n d r i a l genomes: C a s t i n g 
a w i d e r n e t 
H.R. M a h l e r , T. B i l i n s k i , D. M i l l e r , D. Hanson, P.S. Perlman 
and C.A. Demko 857 
Assembly o f t h e c y a n i d e - i n s e n s i t i v e r e s p i r a t o r y pathway i n Neurospora crassa 
D.L. Edwards, J.H. Chalmers, J r . , H.J. Guzik and J.T. Warden 865 
P h y s i o l o g i c a l and g e n e t i c a l a n a l y s i s o f t h e r e s p i r a t o r y c h a i n o f Paramecium 
J. D o u s s i e r e , A. A d o u t t e , A. S a i n s a r d , F. R u i z , J. B e i s s o n and 
P. V i g n a i s 873 
G e n e t i c c o n t r o l o f g 1 y c e r o l - 3 ~ p h o s p h a t e d e h y d r o g e n a s e s y n t h e s i s i n Neurospora 
J.B. C o u r t r i g h t 88l 
P r i m a r y a n t i m i t o c h o n d r i a l a c t i v i t y o f c a r c i n o g e n s i n Saccharomyces cerevisiae 
V. E g i l s s o n , I.H. Evans and D. W i l k i e 885 
A u t h o r i n d e x 893 
Genetics and Biogenesis of Chloroplasts and Mitochondria. Th. Bücher et al. eds. 
© 1976 Elsevier}North-Holland Biomedical Press. Amsterdam, The Netherlands. 195 
PARTIAL SEQUENCE OF Α CHLOROFORM-METHANOL SOLUBLE POLYPEPTIDE 
FROM NEUROSPORA MITOCHONDRIAL MEMBRANES 
Werner MACHLEIDT, Rainer MICHEL, Walter NEUPERT and Elmar WÄCHTER 
I n s t i t u t für Physiologische Chemie, P h y s i k a l i s c h e Biochemie 
und Z e l l b i o l o g i e der Universität München 
Goethestrasse 33, D 8000 München 2, Germany. 
INTRODUCTION 
A chloroform-methanol soluble polypeptide with a molecular weight 
of 8 500 (HP 8 500) has been i s o l a t e d from the mitochondrial membrane 
1 
of the nuclear mutant cni-1 of Neurospora c r a s s a . Labeling studies 
i n the presence of cycloheximide resp. chloramphenicol have shown 
that t h i s polypeptide i s t r a n s l a t e d on mitochondrial ribosomes. I t 
has an unusual amino a c i d composition with a very high proportion of 
nonpolar residues (Table 1 ) . The p o l a r i t y c a l c u l a t e d according to 
ο 
the d e f i n i t i o n of Capaldi and Vanderkooi i s 0.25. 
Although the f u n c t i o n a l r o l e of the polypeptide remains to be 
solved, studies on i t s primary s t r u c t u r e have been undertaken for the 
following reasons: 
1) The extremely hydrophobic character of the HP i s suggestive of 
a c l o s e connection with the l i p i d b i l a y e r of mitochondrial membranes. 
Amino ac i d sequence w i l l provide information on the s t r u c t u r a l b a s i s 
of t h i s i n t e r a c t i o n . 
2) The HP i s used as a model for the a p p l i c a t i o n of solid-phase 
3-5 
methods to amino a c i d sequence a n a l y s i s of hydrophobic p r o t e i n s . 
RESULTS 
1. Cyanogen bromide fragments 
HP 8 500 d i s s o l v e d i n 80% formic a c i d was cleaved with cyanogen 
bromide (500-fold molar excess over methionine). The r e s u l t i n g f r a g ­
ments were separated by gel chromatography on Bio-Gel P-30 i n 80% 
formic a c i d ( F i g . 1 ) . Incomplete cleavage of a t l e a s t two of the 
three methionyl bonds leads to overlapping fragments i n addition to 
the t h e o r e t i c a l l y expected peptides (Table 1, F i g . 2 ) . Peptides C 
(18 residues) and D (9 residues) were obtained i n pure form; E^ 
(4 residues) and E 2 (9 residues) were resolved by rechromatography 
on Bio-Gel P-2. 
Peptides C, D, and E 2 were sequenced by automated solid-phase 
Edman degradation on aminopropyl g l a s s a f t e r attachment v i a t h e i r 
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F i g . 1. Chromatography of the cyanogen bromide fragments on 0.8 χ 
150 cm Bio-Gel P-30 i n 80% formic a c i d (1.0 ml/hr) . For the detec­
t i o n of peptides without 280 nm absorption a d i f f e r e n t i a l r e f r a c t o -
meter was used ( A R I ) . 
TABLE 1 
AMINO ACID COMPOSITION OF HP 8 500 AND ITS 
CYANOGEN BROMIDE FRAGMENTS 
The composition of HP 8 500 (from r e f . 1) i s corrected for destruc­
t i o n and incomplete h y d r o l y s i s . Compositions of peptides are from 
24 hrs h y d r o l y s i s without any c o r r e c t i o n . Amino acids signed ( + ) 
were i d e n t i f i e d but not quantitated. N-terminal amino ac i d s were 
determined by d a n s y l a t i o n . 
Amino a c i d HP 8 500 Β D E1 E 2 
Lys 2 ( 2.07) 1 (1 .11 ) 1 (1 . 14) 
Arg 2 1 .93) 2 ( 2 .26) 
Asp 4 ( 4.13) 3 ( 3 .34) 1 (0 .97) 
Thr 3 ( 2.53) 1 ( 1 .26) 1 (0. 90) 
Ser 5 ( 5.00) 2 ( 2 .34) 1 (0 .94) 2 (2.09) 
Homoserine 1 ( + ) 1 ( + ) 1 ( + ) 
Glu 5 ( 5.44) 2 ( 2 .46) 1 (0 .89) 2 (1.96) 
Pro 2 ( 1.63) 1 ( 1 .26) 
Gly 11 (11 .05) 10 (10 .23) 1 (1 .08) 
Ala 14 (14.23) 11 d o .58) 1 (1. 33) 2 (1.96) 
Val 6 ( 6.10) 3 ( 2 .95) 2 (1 .76) 
Met 3 ( 3.21) 
H e 6 ( 6.09) 5 ( 4 .53) 1 (1.08) 
Leu 11 (11.06) 9 ( 8 .90) 1 (1 .25) 
Tyr 2 ( 2.05) 1 ( 1 .24) 1 ( + ) 
Phe 6 ( 5.86) 5 ( 5 .23) 1 (0. 96) 
T o t a l 82 56 9 4 9 
N-terminal 
amino a c i d Tyr Gly Val Ala Tyr 
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4 5 
C-terminal homoserine lactone residues ' . The amino a c i d phenyl-
thiohydantoins from the degradations were i d e n t i f i e d by GLC and 
chemical i o n i z a t i o n mass spectrometry (for d e t a i l s see r e f . 6 ) . 
35 nmoles of peptide C resp. 45 nmoles of peptide D were s u f f i c i e n t 
for sequence determination. The C-terminal t e t r a p e p t i d e E^ was 
sequenced both by solid-phase degradation ( a f t e r C-terminal coupling 
with a carbodiimide^) and manually by the dansyl-Edman procedure. 
From the cyanogen bromide fragments a p a r t i a l sequence for HP was 
deduced ( F i g . 2) which was confirmed and extended by solid-phase 
degradation of the i n t a c t polypeptide. 
1 5 10 15 
Tyr-Ser-Ser-GlN-Ile-Ala-GlN-Ala-Met-Val-Glu-Val-Ser-Lys-AsN-
• E 2 H^-
h A 2 





31 35 40 45 
-Gly-Ile-Gly-Leu-Val-Phe-Ala-Ala-Leu-Leu- -Gly-Val-Ala-
-B-
• A n 
46 50 55 60 









F i g . 2. P a r t i a l sequence of HP 8 500. Xxx = polar r e s i d u e s without 
charge; Xxx = charged r e s i d u e s . 
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2. Automated solid-phase degradation of the i n t a c t polypeptide 
I n t a c t HP 8 500 was coupled to p-phenylene dii s o t h i o c y a n a t e a c t i ­
vated aminopropyl g l a s s (DITC-glass^) v i a i t s two l y s i n e residues 
(positions 14 and "79") i n more than 90% y i e l d . The cova l e n t l y bound 
HP (200 nmoles) was degraded over 80 steps. The amino a c i d phenyl-
thiohydantoins were determined by GLC and by computerized mass 
spectrometry (A. Schwab et a l . , unpublished) i n e l e c t r o n impact 
mode. The second t y r o s i n e was found i n step 66. Residues 1 - 4 0 and 
seve r a l of the l a t e r ones were unequivocally i d e n t i f i e d ( F i g . 2 ) . 
DISCUSSION 
In the p a r t i a l sequence so f a r obtained ( F i g . 2 ) , polar residues 
seem to occur p r e f e r e n t i a l l y i n the N-terminal and C-terminal 
regions, whereas the midpart contains a long s e r i e s of nonpolar 
residues. At l e a s t t h i s hydrophobic segment might be located w i t h i n 
the l i p i d b i l a y e r of the membrane. 
We hope to complete the amino a c i d sequence of HP by quantitated 
solid-phase degradations of the i n t a c t polypeptide as w e l l as of 
the large cyanogen bromide fragment B. I n the case that these 
degradations should leave gaps, appropriate means for a further 
fragmentation of the polypeptide w i l l have to be found. 
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